Evaluation of life cycle defective adenovirus mutants for production of adeno-associated virus vectors.
Adeno-associated virus-based vectors are efficient and safe drug candidates for different in vivo gene therapy applications. With increasing numbers of clinical studies based on AAV2 vectors that include not only rare, but also common diseases as a therapeutic target, there is an increased demand for the development of improved production technologies. In the present study, we compared two life cycle defective adenovirus mutants as helper viruses for AAV2 vector production. They had deletions either in the gene coding for the preterminal protein (pTP) that is expressed early in the viral life cycle and is essential for genome replication or in the gene coding for the 100K protein, a protein with many functions, one of which is involved in virus assembly. AAV2 vector production efficiencies were evaluated by analyzing genome-containing particles using a real-time polymerase chain reaction and functional units were investigated by transduction assays. Somewhat contrary to our expectations, the ∆100K mutant virus showed only a moderate efficiency as a helper virus for AAV2 vector production, whereas the replication-deficient ∆pTP mutant supported AAV2 production almost as efficiently as adenovirus wild-type. We also showed that a temperature shift to 32°C together with extended incubation times improved AAV2 vector productivity. The present study indicates the advantages of using a ∆pTP mutant adenovirus rather than adenovirus wild-type as a helper virus for AAV2 production and also indicates that temperature shifts to lower temperatures may improve AAV2 vector production rates.